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DETAILED ACTION 

Specification 

1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 , 3, and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Comanor et al. (Algorithms to identify detector Compton scattering in PET 
modules, IEEE Transactions on Nuclear Science, Vol. 43, no. 4 (August 1996), pp. 
2213-2218) in view of Kamae et al. (US 4,857,737). 

In regard to claims 1 and 3, Comanor et al. disclose a nuclear medical diagnostic 
apparatus, comprising: 

(a) a radiation detector in a form of a single layer including a plurality of 

semiconductor cells (i.e., PIN photodiode based design; section I) that (1) are 
arranged in a matrix (e.g., an 8x8 array; section I), (2) detect radiation separately, 
and (3) output signals representing an energy of the radiation separately (section 

ii); 
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(b) a selection circuit (i.e., algorithm; section III) which, in order to select, among 
events wherein the radiation is detected, a specific event wherein a total energy of 
not less than two respective signals substantially simultaneously output from not 
less than two semiconductor cells falls in a predetermined energy window (e.g., 
less than 200 keV; section II); and 

(c) a position calculation circuit (i.e., algorithm; section III) configured (1) to select one 
semiconductor cell of said not less than two semiconductor cells based only on 
respective energies of the not less than two respective signals (e.g., a minimum 
energy), and (2) to calculate an incidence position based on a position of the 
selected one semiconductor cell. 

While Comanor et al. also disclose that the positron emission tomography (i.e., PET; 
section II) apparatus suitable for imaging humans or small animals (section VII), the 
apparatus of Comanor et al. lacks an explicit description of a circuit configured to 
generate a distribution of a radio-isotope injected into a subject on the basis of a 
counting result from a counting circuit configured to count the specific event wherein the 
radiation is detected from the radio-isotope in association with the calculated incidence 
position. However, the components of a PET apparatus are well known in the art. For 
example, Kamae et al. teach that a nuclear medical diagnostic apparatus comprises a 
counting circuit (15 and 16 in Fig. 7) configured to count the specific event in 
association with the calculated incidence position (column 8, lines 61-67) and a circuit 
(15 and 16 in Fig. 7) configured to generate a distribution of radio-isotope in the subject 
on the basis of a counting result (column 8, line 67 to column 8, line 2). Therefore it 
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would have been obvious to one having ordinary skill in the art at the time of the 
invention to provide a circuit configured to generate a distribution of a radio-isotope 
injected into a subject on the basis of a counting result from a counting circuit 
configured to count the specific event wherein the radiation is detected from the radio- 
isotope in association with the calculated incidence position in the apparatus of 
Comanor et al. t in order to obtain a PET image of a human or small animal. 

In regard to claim 7, the method steps are implicit for the apparatus of 
Comanor et al. since the structure is the same as the applicant's apparatus of claim 1 . 

In regard to claim 8 (which is dependent on claim 1 ) and claim 9 (which is 
dependent on claim 7), Comanor et al. also disclose (section III) that the position 
calculation circuit is configured to calculate the incidence position as a central position 
of the selected one semiconductor cell. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho etal. 
(Resolution and sensitivity improvement in positron emission tomography by the first 
interaction point determination, Conference Record of the 1991 IEEE Nuclear Science 
Symposium and Medical Imaging Conference (Cat. No.91CH3100-5), Santa Fe, NM, 
USA, Vol. 3 (November 2-9, 1991), pp. 1623-1627) in view of Kamae et al. 
(US 4,857,737). 

In regard to claim 5, Cho et al. disclose a nuclear medical diagnostic apparatus, 
comprising: 

(a) a radiation detector in a form of a single layer including a plurality of 

semiconductor cells (i.e., avalanche photodiode; section II) that (1) are arranged in 
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a matrix (see Fig. 1 ), (2) detect radiation separately, and (3) output signals 
representing an energy of the radiation separately (section II); 

(b) a selection circuit (i.e., correction scheme; section II) which, in order to select, 
among events wherein the radiation is detected, a specific event wherein a total 
energy of not less than two respective signals substantially simultaneously output 
from not less than two semiconductor cells falls in a predetermined energy window 
(section II); and 

(c) a position calculation circuit {i.e., correction scheme; section II) configured (1) to 
select one semiconductor cell of said not less than two semiconductor, and (2) to 
calculate an incidence position based on a position of the selected one 
semiconductor cell, 

wherein said position calculation circuit is configured to select, from said not less than 
two semiconductor cells, said one semiconductor cell that outputs a signal 
representing a minimum energy, when said not less than two semiconductor cells 
are located in a first area {i.e., areas of small angle scatter; section II), and to 
select said one semiconductor cell that outputs a signal representing a maximum 
energy, when said not less than two semiconductor cells are located in a second 
area (i.e., areas of large angle scatter; section II). 
While Cho et al. also disclose that a positron emission tomography (i.e., PET; section I) 
apparatus, the apparatus of Cho et al. lacks an explicit description of a circuit configured 
to generate a distribution of a radio-isotope injected into a subject on the basis of a 
counting result from a counting circuit configured to count the specific event wherein the 
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radiation is detected from the radio-isotope in association with the calculated incidence 
position. However, the components of a PET apparatus are well known in the art. For 
example, Kamae et al. teach that a nuclear medical diagnostic apparatus comprises a 
counting circuit (15 and 16 in Fig. 7) configured to count the specific event in 
association with the calculated incidence position (column 8, lines 61-67) and a circuit 
(15 and 16 in Fig. 7) configured to generate a distribution of radio-isotope in the subject 
on the basis of a counting result (column 8, line 67 to column 8, line 2). Therefore it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention to provide a circuit configured to generate a distribution of a radio-isotope 
injected into a subject on the basis of a counting result from a counting circuit 
configured to count the specific event wherein the radiation is detected from the radio- 
isotope in association with the calculated incidence position in the apparatus of 
Cho et al., in order to obtain a PET image. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Comanor et al. (Algorithms to identify detector Compton scattering in PET modules, 
IEEE Transactions on Nuclear Science, Vol. 43, no. 4 (August 1996), pp. 2213-2218) in 
view of Kamae et al. (US 4,857,737) as applied to claim 1 above, and further in view of 
DiFilippo et al. (US 5,793,045). 

In regard to claim 6 which is dependent on claim 1 , the modified apparatus of 
Comanor et al. lacks that said selection circuit is configured to calculate time differences 
between a signal output from one of said plurality of semiconductor cells and signals 
output from remaining cells of said plurality of semiconductor cells. DiFilippo et al. 
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teach (column 5, lines 33-44) an internal coincidence circuit configured to determine a 
time difference among a plurality of signals output from said radiation detector, in order 
determine if signals occur within a predetermined time interval. Therefore it would have 
been obvious to one having ordinary skill in the art at the time of the invention to provide 
an internal coincidence circuit in the modified apparatus of Comanor et a/., in order to 
determine if signals occur within a predetermined time interval as taught by 
DiFilippo et al. 

Response to Arguments 

6. Applicant's arguments with respect to amended independent claims and claims 
depending therefrom have been considered but are moot in view of the new ground(s) 
of rejection. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shun Lee whose telephone number is (571) 272-2439. 
The examiner can normally be reached on Tuesday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571 ) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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